T-cell-mediated protective efficacy of a systemic vaccine approach in cynomolgus monkeys after SIV mucosal challenge.
The immunogenicity and the protective efficacy of a new polyvalent triple vector (DNA/SFV/MVA) based vaccine against mucosal challenge with pathogenic SIVmac251 were investigated. Cynomolgus monkeys (Macaca fascicularis) were primed intradermally with DNA, boosted twice subcutaneously with recombinant Semliki Forest virus (rSFV) and finally intramuscularly with recombinant Modified Vaccinia Virus Ankara strain (rMVA). Both DNA and recombinant viral vectors expressed SIV proteins (Gag, Pol, Tat, Rev, Nef and Env). The vaccinated monkeys developed T helper proliferative responses to viral antigens after the second immunization while interferon (IFN)-gamma enzyme-linked immunosorbent spot-forming cell assay (ELISPOT) specific responses appeared only after the last boost with rMVA. Upon intrarectal challenge with pathogenic SIVmac251, three of four vaccinated monkeys were either fully protected or exhibited a dramatic reduction of virus replication up to undetectable level. A major contribution to this protective effect appeared to be the anamnestic T-cell IFN-gamma ELISPOT responses to vaccine antigens (Gag, Rev, Tat, Nef) that mirrored the viral clearance. These results underline the efficacy of a multiprotein approach in combination with a triple vector system of antigen delivery.